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Abstract 
Research on creativity has consistently linked it to positive behaviors such as productivity 
and flow.  Though the causal direction remains unknown, research has also linked 
creativity to a heightened risk for mental illness, from where the idea of the “mad creative 
genius” is born.  This research utilizes a nonclinical sample of Connecticut College 
students (n = 84) to explore how differing amounts of hypomania and creativity within an 
individual may be related to his/her psychological wellbeing.  The student sample was 24 
males, 57 females, and 3 students identifying themselves as “other,” all between the ages 
of 18 and 22.  Participants completed a series of creativity measures, as well as 
questionnaires regarding hypomania, flow, impulsivity, resilience, vulnerability, and 
personal and familial mental health history.  Several regression analyses were conducted 
examining the predictive capacity of creativity and hypomania on emotional functioning.  
Creative behavior tended to predict positive emotionality, hypomania tended to predict 
negative emotionality, and creative thought was mixed.  Interaction effects between 
creative thought and hypomania were observed in the models predicting both 
vulnerability and resilience.  Future research should utilize greater sample size to better 
understand these interactions.  Additionally, future research should include clinical 
sampling and widening the scope of the creativity measures. 
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(gREh!r!FKFFC!'!r!KGEK!!!!!!! R7'$(8015'5,<@..#$%!/+--+B"(=!8+3%-!%P,8"(%3!)1%,*"2%!:%$,2"+1C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!,4!61%3")*+14!+/!2'-(%1,:"-"*.K!!#$%!8+3%-!B,4!(+*!4"=("/"),(*C!FU!r!KGUC!NgECREh!r!HKRGC!'!r!KHTK!!#$"4!)+(*1,4*4!B"*$!*$%!8+3%-!'4"(=!)1%,*"2%!*$+'=$*!61+)%44%4C!B$%1%!)1%,*"2"*.C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!,--!61%3")*%3!2'-(%1,:"-"*.K!!!! N(-5'5($"(@..#$"4!8+3%-!%P,8"(%3!)1%,*"2%!:%$,2"+1C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!,4!61%3")*+14!+/!1%4"-"%()%K!!#$%!8+3%-!B,4!4"=("/"),(*C!,))+'(*"(=!/+1!,!4"=("/"),(*!6+1*"+(!+/!*$%!2,1",()%C!FU!r!KHSC!NgECREh!r!SKSGC!'!s!KGHK!!7+B%2%1C!)1%,*"2%!:%$,2"+1!B,4!*$%!+(-.!4"=("/"),(*!61%3")*+1!+/!1%4"-"%()%C!!!r!KERC!(gREh!r!EKUFC!'!s!KGHK!!#$"4!)+(*1,4*4!B"*$!*$%!)1%,*"2%!*$+'=$*!61+)%44%4!,(,-.4"4C!B$%1%!
! TE!
*$%1%!B%1%!(+!8,"(!%//%)*4C!:'*!,(!"(*%1,)*"+(!4$+B"(=!*$,*!*$+4%!B"*$!$"=$!$.6+8,(",!,(3!$"=$!)1%,*"2%!*$+'=$*!%P6%1"%()%!,!3"6!"(!1%4"-"%()%K!!!! :+97'-5;5,<@..#$%!(%P*!8+3%-!%P,8"(%3!)1%,*"2%!:%$,2"+1C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!,4!61%3")*+14!+/!"86'-4"2"*.K!!#$%!8+3%-!B,4!4"=("/"),(*C!,))+'(*"(=!/+1!,!1%-,*"2%-.!-,1=%!6+1*"+(!+/!*$%!2,1",()%C!FU!r!KFEC!NgECREh!r!RKGGC!'!s!KGHK!!94!B"*$!*$%!)1%,*"2%!*$+'=$*!61+)%44%4!8+3%-C!$.6+8,(",!B,4!*$%!+(-.!4"=("/"),(*!61%3")*+1!+/!"86'-4"2"*.C!!!r!KSVC!(gREh!r!SKVTC!'!s!KGHK!!! K75"5)0'5,<@..#$"4!8+3%-!*%4*%3!)1%,*"2%!:%$,2"+1C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!,4!61%3")*+14!+/!4'")"3,-"*.K!!#$%!8+3%-!+2%1,--!B,4!4"=("/"),(*C!,))+'(*"(=!/+1!,!4"=("/"),(*!6+1*"+(!+/!*$%!2,1",()%C!FU!r!KHHC!NgECREh!r!EKHFC!'!r!KGEK!!94!B"*$!*$%!)1%,*"2%!*$+'=$*!61+)%44%4!8+3%-C!$.6+8,(",!B,4!*$%!+(-.!4"=("/"),(*!61%3")*+1!+/!4'")"3,-"*.C!!!r!KEEC!(gREh!r!EKGSC!'!s!KGHK!!! U;(80''.N5-#.:$)(?@..#$%!/"(,-!)1%,*"2%!:%$,2"+1!8+3%-!%P,8"(%3!)1%,*"2%!:%$,2"+1C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!,4!61%3")*+14!+/!+2%1,--!1"4JK!!#$%!8+3%-!B,4!4"=("/"),(*!,(3!(%,1-.!"3%(*"),-!*+!*$%!8+3%-!61%3")*"(=!4'")"3,-"*.C!,))+'(*"(=!/+1!,!4"=("/"),(*!6+1*"+(!+/!*$%!2,1",()%C!FU!r!KHHC!NgECREh!r!EKHFC!'!r!KGEK!!94!B"*$!*$%!)1%,*"2%!*$+'=$*!61+)%44%4!8+3%-C!$.6+8,(",!B,4!*$%!+(-.!4"=("/"),(*!61%3")*+1!+/!+2%1,--!1"4JC!!!r!KFRC!(gREh!r!FKUFC!'!r!KGHK!!7+B%2%1C!"(!*$"4!8+3%-C!)1%,*"2%!:%$,2"+1!B,4!,-4+!8,1="(,--.!4"=("/"),(*C!!!r!YKFGC!(gREh!r!YHKRRC!'!r!KGUK!!#$'4C!=1%,*%1!$.6+8,(",!,(3!-+B%1!)1%,*"2%!:%$,2"+1!:+*$!4$+B%3!%2"3%()%!+/!"(3%6%(3%(*-.!61%3")*"(=!$"=$%1!+2%1,--!1"4JK!!!!!!!!
! TS!
N&A<%"*R=*O'-(%1,:"-"*.!,4!,!/'()*"+(!+/!$%'1"4*")C!B"*$!$"=$!$.6+8,(",!g)"1)-%4!"(!:-'%h!,(3!-+B!$.6+8,(",!g4@',1%4!"(!=1%%(h!6-+**%3!4%6,1,*%-.K!!
!!!!!
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.
.
.
.
.
.
! TT!
N&A<%"*U=*5%4"-"%()%!,4!,!/'()*"+(!+/!$%'1"4*")C!B"*$!$"=$!$.6+8,(",!g)"1)-%4!"(!:-'%h!,(3!-+B!$.6+8,(",!g4@',1%4!"(!=1%%(h!6-+**%3!4%6,1,*%-.K!
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.
.
.
.
.
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! TU!
=5-"7--5%$.!! #$"4!4*'3.!4%*!+'*!*+!,331%44!/+'1!$.6+*$%4%4K!!#$%!/"14*C!*$,*!)1%,*"2"*.!B+'-3!$,2%!,!6+4"*"2%!1%-,*"+(4$"6!B"*$!$.6+8,(",C!B,4!4'66+1*%3!,(3!3%8+(4*1,*%3!:.!,!6+4"*"2%!1%-,*"+(4$"6!:%*B%%(!)1%,*"2%!*$+'=$*!g,4!8%,4'1%3!:.!*$%!9"<%&#(&$*
3%.20":*+.0)&4A*d<"#(&.44,&%"h!,(3!$.6+8,(",K!!I*!B,4!(%P*!$.6+*$%4"b%3!*$,*!3%46"*%!*$"4!1%-,*"+(4$"6C!)1%,*"2"*.!,(3!$.6+8,(",!B+'-3!:%!1%-,*%3!*+!3"//%1%(*!,46%)*4!+/!%8+*"+(,-!/'()*"+("(=K!!#$"4!B,4!4'66+1*%3C!,4!$.6+8,(",!*%(3%3!*+!61%3")*!(%=,*"2%!%8+*"+(,-"*.!,(3!)1%,*"2%!:%$,2"+1!61%3")*%3!6+4"*"2%!%8+*"+(,-"*.K!!I*!B,4!(%P*!$.6+*$%4"b%3!*$,*!*$%!1%-,*"+(!:%*B%%(!)1%,*"2"*.!,(3!%8+*"+(,-!/'()*"+("(=!B+'-3!3%6%(3!+(!$.6+8,(",K!!#$"4!B,4!4'66+1*%3!:.!*B+!3"4*"()*!1%-,*"+(4$"64W!:%*B%%(!)1%,*"2%!*$+'=$*!,(3!1%4"-"%()%C!,(3!:%*B%%(!)1%,*"2%!*$+'=$*!,(3!2'-(%1,:"-"*.K!!!&+1!:+*$!8+3%-4C!*$%1%!B%1%!)-%,1!-"(%,1!1%-,*"+(4$"64!/+1!*$+4%!-+B!"(!$.6+8,(",!g6+4"*"2%!/+1!1%4"-"%()%C!(%=,*"2%!/+1!2'-(%1,:"-"*.hK!!`()%!$.6+8,(",!"()1%,4%3!$+B%2%1C!*$%!-"(%,1!1%-,*"+(4$"64!B%1%!3%4*1+.%3K!!&"(,--.C!"*!B,4!$.6+*$%4"b
! TV!
G$5;0850,(.N('0,5%$->59-.
. N('0,5%$->59-.1(,&(($."8(0,5;5,<.+(0-78(-@..A%),'4%!)1%,*"2"*.!"4!4+!3"//")'-*!*+!8%,4'1%!,(3!"(2+-2%4!8,(.!3"//%1%(*!3"8%(4"+(4C!"*!"4!(+*!%(*"1%-.!4'161"4"(=!*$,*!*$%!F":.("*/##.$&,("#*G"#(!B,4!(+*!)+11%-,*%3!B"*$!*$%!+*$%1!*B+!)1%,*"2"*.!8%,4'1%4K!!#$%!9"<%&#(&$*3%.20":*+.0)&4A*d<"#(&.44,&%"*,(3!*$%!5%",(&)"*
g*$%!9"<%&#(&$*
3%.20":*+.0)&4A*d<"#(&.44,&%"*,(3!*$%!5%",(&)"*>"@,)&.%*?4)"4(.%7h!,(3!/-+B!,1%!)+(4"4*%(*!B"*$!61%2"+'4!1%4%,1)$!+(!/-+BC!,4!"*!"4!)+(4"3%1%3!,(!+6*"8,-!4*,*%!+/!"(2+-2%8%(*!,(3!"((+2,*"+(K!!I(*%1%4*"(=-.C!*$%!5%",(&)"*>"@,)&.%*?4)"4(.%7!B,4!6+4"*"2%-.!)+11%-,*%3!B"*$!*$%!6+4"*"2%!%8+*"+(,-"*.!61+)%44!+/!1%4"-"%()%C!B$"-%!*$%!
9"<%&#(&$*3%.20":*+.0)&4A*d<"#(&.44,&%"!B,4!6+4"*"2%-.!)+11%-,*%3!B"*$!*$%!(%=,*"2%!%8+*"+(,-"*.!61+)%44%4!+/!"86'-4"2"*.!,(3!$.6+8,(",K!!#$"4!3%8+(4*1,*%4!*$%!6$%(+8%(+(!*$,*!)1%,*"2%!*$+'=$*!,-+(%!),(!:%!)+((%)*%3!*+!3.4/'()*"+(!+1!1"4JC!:'*!"*!"4!)1%,*"2%!:%$,2"+1!,(3!+'*6'*!*$,*!,1%!)+((%)*%3!*+!/'()*"+(,-"*.!,(3!B%--Y:%"(=K!!
L7',5;0850,(.M8()5",5;(.L%)('-.
! TR!
. 01%,*"2%!*$+'=$*!61+)%44%4!g,4!8%,4'1%3!:.!*$%!9"<%&#(&$*3%.20":*+.0)&4A*
d<"#(&.44,&%"h!,(3!)1%,*"2%!:%$,2"+1!g,4!8%,4'1%3!:.!*$%!5%",(&)"*>"@,)&.%*
?4)"4(.%7h!B%1%!'4%3!"(!4%6,1,*%!8+3%-4!B"*$!$.6+8,(",!"(!+13%1!*+!3%*%18"(%!B$")$!3"8%(4"+(4!),11"%3!8+1%!B%"=$*!"(!61%3")*"(=!3"//%1%(*!,46%)*4!+/!%8+*"+(,-"*.!,(3!B%--Y:%"(=K!!&+1!%,)$!+/!*$%!/+--+B"(=!3%6%(3%(*!8%,4'1%4C!cD+3%-!HY!#$+'=$*f!1%/%14!*+!*$%!8+3%-!B$%1%!)1%,*"2%!*$+'=$*!61+)%44%4C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!B%1%!*%4*%3!,4!*$%!6+*%(*",-!61%3")*+14C!,(3!cD+3%-!FY!A%$,2"+1f!1%/%14!*+!*$%!8+3%-!B$%1%!)1%,*"2%!:%$,2"+1C!$.6+8,(",C!,(3!*$%"1!"(*%1,)*"+(!B%1%!*%4*%3!,4!*$%!6+*%(*",-!61%3")*+14=***
* 6'%&@!!A+*$!cD+3%-!HY#$+'=$*f!,(3!cD+3%-!FY!A%$,2"+1f!B%1%!4"=("/"),(*C!,(3!:+*$!B%1%!31"2%(!:.!)1%,*"2"*.K!!M$%(!)1%,*"2"*.!B,4!"(*1+3')%3!"(*+!,!8+3%-!61%3")*"(=!/-+BC!$.6+8,(",!(+!-+(=%1!'("@'%-.!)+(*1":'*%3n!$.6+8,(",!3"3!(+*!61%3")*!/-+B!,(.!8+1%!*$,(!)1%,*"2"*.!,-1%,3.!3+%4K!!94!04"J4b%(*8"$,-."l4!)+()%6*',-"b,*"+(!+/!/-+B!3%4)1":%4C!/-+B!"4!(%)%44,1.!/+1!,!/'()*"+(,-!)1%,*"2%!"(3"2"3',-C!,(3!)1%,*"2"*.!"($%1%(*-.!"()-'3%4!:,-,()%!,(3!/'()*"+(,-"*.K!!I(!*$%!61%4%(*!4*'3.C!B$%(!)1%,*"2"*.!B,4!%P,8"(%3!,4!,!61%3")*+1!+/!/-+BC!,(.!)+(*1":'*"+(!/1+8!$.6+8,(",!:%),8%!+:4+-%*%K*
* R7'$(8015'5,<@..M$"-%!cD+3%-!FY!A%$,2"+1f!3"3!(+*!61%3")*!2'-(%1,:"-"*.C!cD+3%-!HY!#$+'=$*f!$,3!8+1%!4'))%44K!!;+*!+(-.!B,4!*$%!+2%1,--!8+3%-!61%3")*"2%C!:'*!,-4+!:+*$!)1%,*"2%!*$+'=$*!,(3!$.6+8,(",!B%1%!'("@'%-.!61%3")*"2%C!,(3!*$%"1!"(*%1,)*"+(!B,4!8,1="(,--.!61%3")*"2%K!!#$%!(%=,*"2%!1%-,*"+(4$"6!:%*B%%(!2'-(%1,:"-"*.!,(3!)1%,*"2%!*$+'=$*!61+)%44%4!B,4!4*1+(=%1!/+1!*$+4%!-+B!"(!$.6+8,(",K!!M$%(!$.6+8,(",!"()1%,4%3C!*$%!(%=,*"2%!-"(%,1!1%-,*"+(4$"6!:%*B%%(!
! TX!
cD+3%-!HY#$+'=$*f!,(3!cD+3%-!FY!A%$,2"+1f!3"//%1%3!"(!61%3")*"(=!1%4"-"%()%K!!cD+3%-!HY!#$+'=$*f!B,4!+(-.!8,1="(,-C!B$"-%!cD+3%-!FY!A%$,2"+1f!B,4!4"=("/"),(*K!!#$+'=$!,(!"(*%1,)*"+(!"(!cD+3%-!HY!#$+'=$*fcD+3%-!FY!A%$,2"+1f!B,4!%(*"1%-.!31"2%(!:.!)1%,*"2%!:%$,2"+1!,-+(%K!!#$%4%!/"(3"(=4!4$+B!*$,*!)1%,*"2%!:%$,2"+1!B,4!8+1%!%//%)*"2%!"(!61%3")*"(=!1%4"-"%()%!*$,(!)1%,*"2%!*$+'=$*!61+)%44%4C!$.6+8,(",C!+1!,(!"(*%1,)*"+(!:%*B%%(!)1%,*"2"*.!,(3!$.6+8,(",K!
. :+97'-5;5,<@..A+*$!8+3%-4!B%1%!4"=("/"),(*C!,(3!:+*$!B%1%!31"2%(!:.!$.6+8,(",K!!M$%(!$.6+8,(",!B,4!"(*1+3')%3!"(*+!,!8+3%-!61%3")*"(=!"86'-4"2"*.C!
! UG!
)1%,*"2"*.!(+!-+(=%1!'("@'%-.!)+(*1":'*%3n!)1%,*"2"*.!3"3!(+*!61%3")*!"86'-4"2"*.!,(.8+1%!*$,(!$.6+8,(",!,-1%,3.!3+%4K!!01%,*"2"*.!,(3!$.6+8,(",!3"3!(+*!"(*%1,)*!"(!*$%!61%3")*"+(!+/!"86'-4"2"*.C!B$")$!B,4!,!*$%8%!/+1!,--!+/!*$%!(%=,*"2%!%8+*"+(,-"*.!8+3%-4C!%P)%6*!/+1!,!8,1="(,--.!4"=("/"),(*!"(*%1,)*"+(!"(!61%3")*"(=!2'-(%1,:"-"*.K!
. K75"5)0'5,<@..#$%!1%4'-*4!B%1%!*$%!4,8%!/+1!4'")"3,-"*.!,4!*$%.!B%1%!/+1!"86'-4"2"*.K!!A+*$!8+3%-4!B%1%!4"=("/"),(*C!,(3!:+*$!B%1%!31"2%(!:.!$.6+8,(",K!!M$%(!$.6+8,(",!B,4!"(*1+3')%3!"(*+!,!8+3%-!61%3")*"(=!4'")"3,-"*.C!)1%,*"2"*.!(+!-+(=%1!'("@'%-.!)+(*1":'*%3n!)1%,*"2"*.!3"3!(+*!61%3")*!4'")"3,-"*.!,(.8+1%!*$,(!$.6+8,(",!,-1%,3.!3+%4K!!94!B"*$!"86'-4"2"*.C!)1%,*"2"*.!,(3!$.6+8,(",!3"3!(+*!"(*%1,)*!*+!61%3")*!4'")"3,-"*.K!!!
. U;(80''.N5-#.:$)(?@..#$%4%!1%4'-*4!B%1%!,-4+!(%,1-.!"3%(*"),-!*+!4'")"3,-"*.!,(3!"86'-4"2"*.C!"(!*$,*!:+*$!8+3%-4!B%1%!4"=("/"),(*C!,(3!:+*$!B%1%!31"2%(!:.!$.6+8,(",K!!#$'4C!,!=%(%1,-!*$%8%!%8%1=%4!,:+'*!*$%!1+-%!+/!$.6+8,(",!"(!*$%!61%3")*"+(!+/!(%=,*"2%!%8+*"+(,-"*.!,(3!,3ka+1!(%=,*"2%!B%--Y:%"(=!+'*)+8%4C!"()-'3"(=!2'-(%1,:"-"*.C!"86'-4"2"*.C!
! UH!
4'")"3,-"*.C!,(3!+2%1,--!1"4JK!!01%,*"2"*.!*%(3%3!*+!61%3")*!6+4"*"2%!%8+*"+(,-"*.!,(3a+1!6+4"*"2%!B%--Y:%"(=!+'*)+8%4C!"()-'3"(=!/-+B!,(3!1%4"-"%()%K!!#$"4!"4!)+(4"4*%(*!B"*$!1%4%,1)$C!B$")$!=%(%1,--.!/1,8%4!)1%,*"2"*.!,4!6+4"*"2%!,(3!/'()*"+(,-C!B$%1%!c)1%,*"2%!6%14+(4!3%/"("*%-.!J(+B!:+*$!%P*1%8%4!d+/!%8+*"+(,-"*.e!,(3!%P6%1"%()%!:+*$!B"*$!%@',-!"(*%(4"*.!,(3!B"*$+'*!"((%1!)+(/-")*f!g04"J4b%(*8"$,-."C!HXXUC!6K!TVhn
! UF!
"4!"($%1%(*-.!/'()*"+(,-K!!#$"4!,44%1*"+(!B,4!,-4+!4'66+1*%3!:.!*$%!,:"-"*.!+/!)1%,*"2%!:%$,2"+1!*+!8,1="(,--.!61%3")*!+2%1,--!1"4J!gB$")$!)+8:"(%3!4'")"3%C!8++3C!,(3!4':4*,()%!'4%!$"4*+1.hC!B$"-%!)1%,*"2%!*$+'=$*!)+'-3!(+*K!!01%,*"2%!*$+'=$*!"4!$,13%1!*+!+6%1,*"+(,--.!3%/"(%C!*%4*C!,(3!/'--.!'(3%14*,(3K!!#$"4!B,4!/'1*$%1!4$+B(!"(!*$%!-,)J!+/!1%-,*"+(4$"6!:%*B%%(!*B+!3"//%1%(*!"(3")%4!+/!)1%,*"2%!*$+'=$*!g*$%!9"<%&#(&$*
3%.20":*+.0)&4A*d<"#(&.44,&%"!,(3!*$%!F":.("*/##.$&,("#*G"#(hC!,(3!*$%!-,)J!+/!1%-,*"+(4$"6!:%*B%%(!)1%,*"2"*.!,4!8%,4'1%3!:.!*$%!1%8+*%!2%1:,-!,44+)",*"+(4!,(3!%8+*"+(,-!/'()*"+(a3.4/'()*"+(K!!>%46"*%!*$"4!)+86-%P"*.!"(!*$%!,44%448%(*!,(3!61%3")*"2%!,:"-"*.!+/!)1%,*"2%!*$+'=$*C!"*!"4!)-%,1!*$,*!*$%!61%4%()%!+1!,:4%()%!+/!)1%,*"2%!:%$,2"+1!"4!"(*%=1,-!"(!3%/"("(=!*$%!-%2%-!+/!/'()*"+(,-"*.!+/!,(!"(3"2"3',-!,(3!$"4!+1!$%1!)1%,*"2"*.K!
45+5,0,5%$-.
3>0''($*(-.5$.+(0-785$*."8(0,5;5,<K!!#$%!8%,4'1%8%(*!+/!)1%,*"2"*.!1%8,"(4!4':k%)*"2%C!2,='%C!,(3!"()+86-%*%K!!94!8%(*"+(%3!61%2"+'4-.!"(!*$%!"(*1+3')*"+(C!*$+'=$!04"J4b%(*8"$,-."!"4!)+(4"3%1%3!+(%!+/!*$%!=1%,*%4*!%P6%1*4!+(!/-+B!"(!*$%!)1%,*"2%!)+(*%P*C!8+4*!+/!$"4!1%4%,1)$!$,4!:%%(!@',-"*,*"2%C!4':k%)*"2%C!,(3!-,)J4!,!-%2%-!+/!%86"1")"48!(%)%44,1.!*+!3%2%-+6!,!4'//")"%(*!4)+6%!+/!8%,4'1%!/+1!,--!3"8%(4"+(4!+/!4')$!,!)+86-%P!)+(4*1')*K!!#$%!)'11%(*C!1%-",:-.!*%4*%3!8%,4'1%4!,))'1,*%-.!,44%44!*$%"1!*,1=%*%3!3"8%(4"+(!+/!)1%,*"2"*.C!:'*!4*'3."(=!*$%!)+(4*1')*!3"8%(4"+(!:.!3"8%(4"+(!$,4!+:2"+'4!-"8"*,*"+(4K!!#B+!+/!*$%!*$1%%!)1%,*"2"*.!8%,4'1%4!'4%3!"(!*$"4!4*'3.!B%1%!@'"*%!'4%/'-C!:'*!1%-,*%3!*+!%8+*"+(,-"*.!,(3!B%--Y:%"(=!"(!3"//%1%(*!B,.4K!!94!(+*%3!%,1-"%1C!+(%!8%,4'1%C!*$%!F":.("*
/##.$&,("#*G"#(C!B$")$!8%,4'1%3!+(%!3"8%(4"+(!+/!)1%,*"2%!*$+'=$*!61+)%44%4C!B,4!
! UE!
(%"*$%1!)+11%-,*%3!B"*$!+*$%1!)1%,*"2"*.!8%,4'1%4!(+1!B"*$!*$%!3%6%(3%(*!8%,4'1%4!+/!%8+*"+(,-"*.!,(3!B%--Y:%"(=C!,(3!B,4!*$%1%/+1%!31+66%3!/1+8!*$%!,(,-.4"4K!!#$"4!"4!(+*!*+!4,.!*$,*!"*!"4!,(!'(1%-",:-%!8%,4'1%K!!9))+13"(=!*+!>,**,!gHXUSh!1%=,13"(=!*$%!F":.("*/##.$&,("#*G"#(C!c*$%!),6,)"*.!*+!3%2%-+6!'('4',-!"3%,4!B$")$!,-4+!8%%*!4+8%!)1"*%1"+(!+/!,3,6*"2%(%44!"4!)%(*1,-!*+!8,(.!3%/"("*"+(4!+/!)1%,*"2"*.Cf!k'4*!(+*!*$"4!,661+,)$!*+!)1%,*"2"*.!g6K!HREhK!!I*!$,4!:%%(!1%-",:-.!*%4*%3!"(!6+6'-,*"+(4!+/!%(="(%%14!,(3!=1,3',*%!4*'3%(*4C!:'*!4"()%!*$"4!B,4!,!6+6'-,*"+(!+/!-":%1,-!,1*4!)+--%=%!4*'3%(*4C!"*!8,.!$,2%!4"86-.!:%%(!*++!3"//")'-*C!61+3')"(=!,!/-++1!%//%)*!,(3!-"8"*%3!2,1",:"-"*.K!!#$"4!)+'-3!$,2%!61%2%(*%3!,!)+11%-,*"+(K!!!#$%!8,k+1!-"8"*,*"+(!"(!*$"4!4*'3.!B,4!+6%1,*"+(,--.!3%/"("(=!)1%,*"2%!*$+'=$*K!!01%,*"2%!:%$,2"+1!B,4!4'))%44/'--.!8%,4'1%3!,(3!%P,8"(%3C!:'*!"(!+13%1!*+!:%**%1!'(3%14*,(3!*$%!"(*1"),)"%4!+/!)1%,*"2%!*$+'=$*C!8+1%!)1%,*"2"*.!8%,4'1%4!8'4*!:%!"()-'3%3!,(3!8+1%!1%4%,1)$!8'4*!:%!3+(%!"(!+13%1!*+!4+-"3-.!"3%(*"/.!,--!)1%,*"2"*.!3"8%(4"+(4!,(3!$+B!*$%.!1%-,*%!*+!+(%!,(+*$%1K!
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1(>0;5%8.5$.<%78.0)%'(-"($,.0$).0)7',.'52(@..O(.-78(.,%.0$-&(8.(;(8<.V7(-,5%$@..
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l*!)+()%(*1,*%!+(!,(.!+(%!*$"(=!/+1!*++!-+(=K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HFK!I!4+8%*"8%4!$,2%!/%-*!*$,*!(+*$"(=!),(!$,66%(!*+!8%!'(*"-!I!3+!B$,*!I!,8!8%,(*!*+!3+!"(!-"/%K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HEK!?%+6-%!+/*%(!)+8%!*+!8%!B$%(!*$%.!(%%3!,!)-%2%1!"3%,K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HSK!I!,8!(+!8+1%!4%-/Y,B,1%!*$,(!*$%!8,k+1"*.!+/!6%+6-%K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HTK!I!+/*%(!/%%-!%P)"*%3!,(3!$,66.!/+1!(+!,66,1%(*!1%,4+(K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HUK!I!),(l*!"8,="(%!*$,*!,(.+(%!B+'-3!%2%1!B1"*%!,!:++J!,:+'*!8.!-"/%K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HVK!I!,8!'4',--.!"(!,(!,2%1,=%!4+1*!+/!8++3C!(+*!*++!$"=$!,(3!(+*!*++!-+BK!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!
! RU!
!HRK!I!+/*%(!$,2%!8++34!B$%1%!I!/%%-!4+!%(%1=%*")!,(3!+6*"8"4*")!*$,*!I!/%%-!I!)+'-3!+'*6%1/+18!,-8+4*!,(.+(%!,*!,(.*$"(=K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!HXK!I!$,2%!4')$!,!B"3%!1,(=%!+/!"(*%1%4*4!*$,*!I!+/*%(!3+(l*!J(+B!B$,*!*+!3+!(%P*K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!FGK!#$%1%!$,2%!+/*%(!:%%(!*"8%4!B$%(!I!$,3!4')$!,(!%P)%44!+/!%(%1=.!*$,*!I!/%-*!-"**-%!(%%3!*+!4-%%6!,*!("=$*K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!FHK!D.!8++34!3+!(+*!4%%8!*+!/-')*',*%!,(.!8+1%!*$,(!8+4*!6%+6-%ll*!J(+B!,(.+(%C!"*!'4',--.!*,J%4!8%!,!B$"-%!*+!/%%-!)+8/+1*,:-%K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!FUK!I!*$"(J!I!B+'-3!8,J%!,!=++3!,)*+1C!:%),'4%!I!),(!6-,.!8,(.!1+-%4!)+(2"()"(=-.K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!FVK!I!-"J%!*+!$,2%!+*$%14!*$"(J!+/!8%!,4!,!(+18,-!J"(3!+/!6%14+(K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!
! RV!
FRK!I!/1%@'%(*-.!B1"*%!3+B(!*$%!*$+'=$*4!,(3!"(4"=$*4!*$,*!)+8%!*+!8%!B$%(!I!,8!*$"(J"(=!%46%)",--.!)1%,*"2%-.K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!FXK!I!$,2%!+/*%(!6%14',3%3!=1+'64!+/!/1"%(34!*+!3+!4+8%*$"(=!1%,--.!,32%(*'1+'4!+1!)1,b.K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!EGK!I!B+'-3!1%,--.!%(k+.!:%"(=!,!6+-"*")",(!,(3!$"**"(=!*$%!),86,"=(!*1,"-K!!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!EHK!I!),(!'4',--.!4-+B!8.4%-/!3+B(!B$%(!I!B,(*!*+K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!EFK!I!,8!)+(4"3%1%3!*+!:%!J"(3!+/!,!c$.6%1f!6%14+(K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!EEK!I!+/*%(!=%*!4+!$,66.!,(3!%(%1=%*")!*$,*!I!,8!,-8+4*!="33.K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!ESK!#$%1%!,1%!4+!8,(.!/"%-34!I!)+'-3!4'))%%3!"(!*$,*!"*!4%%84!,!4$,8%!*+!$,2%!*+!6")J!+(%K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!ETK!I!+/*%(!=%*!"(*+!8++34!B$%1%!I!/%%-!-"J%!8,(.!+/!*$%!1'-%4!+/!-"/%!3+(l*!,66-.!*+!8%K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!EUK!I!/"(3!"*!%,4.!*+!=%*!+*$%14!*+!:%)+8%!4%P',--.!"(*%1%4*%3!"(!8%K!!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!EVK!I!4%%8!*+!:%!,!6%14+(!B$+4%!8++3!=+%4!'6!,(3!3+B(!%,4"-.K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!ERK!I!/1%@'%(*-.!/"(3!*$,*!8.!*$+'=$*4!,1%!1,)"(=K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!
! RR!
!EXK!I!,8!4+!=++3!,*!)+(*1+--"(=!+*$%14!*$,*!"*!4+8%*"8%4!4),1%4!8%K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SGK!9*!4+)",-!=,*$%1"(=4C!I!,8!'4',--.!*$%!c-"/%!+/!*$%!6,1*.fK!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SHK!I!3+!8+4*!+/!8.!:%4*!B+1J!3'1"(=!:1"%/!6%1"+34!+/!"(*%(4%!"(46"1,*"+(K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SFK!I!4%%8!*+!$,2%!,(!'()+88+(!,:"-"*.!*+!6%14',3%!,(3!"(46"1%!+*$%14K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SEK!I!$,2%!+/*%(!:%%(!4+!%P)"*%3!,:+'*!,(!"(2+-2"(=!61+k%)*!*$,*!I!3"3(l*!),1%!,:+'*!%,*"(=!+1!4-%%6"(=K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SSK!I!/1%@'%(*-.!=%*!"(*+!8++34!B$%1%!I!/%%-!2%1.!46%%3%3Y'6!,(3!"11"*,:-%K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!STK!I!$,2%!+/*%(!/%-*!$,66.!,(3!"11"*,:-%!,*!*$%!4,8%!*"8%K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SUK!I!+/*%(!=%*!"(*+!%P)"*%3!8++34!B$%1%!"*l4!,-8+4*!"86+44":-%!/+1!8%!*+!4*+6!*,-J"(=K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SVK!I!B+'-3!1,*$%1!:%!,(!+13"(,1.!4'))%44!"(!-"/%!*$,(!,!46%)*,)'-,1!/,"-'1%K!!#1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!SRK!9!$'(31%3!.%,14!,/*%1!Il8!3%,3C!8.!,)$"%2%8%(*4!B"--!61+:,:-.!$,2%!:%%(!/+1=+**%(K!! #1'%!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!&,-4%!!!
.
! RX!
!99($)5?.PA./>(.R7'$(8015'5,<.0$).N(-5'5($"(.L(0-78(!
.
M'(0-(.0$-&(8.,>(.2%''%&5$*.V7(-,5%$-.%$.0.-"0'(.28%+.X.,%.ac.
.
X.Y.$(;(8C.Z.Y.0'+%-,.$(;(8C.[.Y.-%+(,5+(-C.].Y.8(*7'08'<C.\.Y.%2,($C.`.Y.;(8<.
%2,($C.a.Y.0'&0<-.
.
:$.*($(80'd.HK!7+B!8')$!$,2%!.+'!:%%(!:+*$%1%3!:.!(%12+'4(%44C!+1!.+'1!c(%12%4mf!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!FK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!:%%(!,!(%12+'4!6%14+(m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!EK!7+B!+/*%(!3+!.+'!:%)+8%!(%12+'4!+1!k'86.!B$%(!/,)%3!B"*$!%P)"*%8%(*!+1!'(%P6%)*%3!4"*',*"+(4m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!SK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!/%-*!*%(4%!+/!c$"=$!4*1'(=mf!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!TK!7+B!+/*%(!3+!.+'!=%*!1,**-%3C!'64%*C!+1!/-'4*%1%3m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!UK!7+B!+/*%(!)%!.+'!/"(3!.+'14%-/!$,2"(=!3"//")'-*.!*1."(=!*+!),-8!3+B(m!
i?4#(",;*.-*O;&;P*!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!VK!7+B!+/*%(!,1%!.+'!,(P"+'4!+1!B+11"%3m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!RK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!/%-*!1%4*-%44C!/"3=%*.C!+1!"86,*"%(*m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!XK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!:%%(!8++3.!,(3!:1++3%3!,:+'*!*$"(=4m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!
! XG!
X.Y.$(;(8C.Z.Y.0'+%-,.$(;(8C.[.Y.-%+(,5+(-C.].Y.8(*7'08'<C.\.Y.%2,($C.`.Y.;(8<.
%2,($C.a.Y.0'&0<-.!HGK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!:%%(!"(!-+B!+1!2%1.!-+B!46"1"*4m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!HHK!7+B!+/*%(C!"/!%2%1C!3+!.+'!/%%-!3%61%44%3m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!HFK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!/%-*!3+B($%,1*%3!,(3!:-'%m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!HEK!7+B!+/*%(!$,2%!.+'!/%-*!-"J%!)1."(=m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!HSK!7+B!+/*%(!3"3!.+'!/%%-!*$,*!(+*$"(=!*'1(%3!+'*!*$%!B,.!*$,*!.+'!B,(*%3!"*!*+m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!HUK!7+B!+/*%(!$,2%!.+'!/%-*!4+!3+B(!"(!*$%!3'864!*$,*!(+*$"(=!)+'-3!)$%%1!.+'!'6m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!HXK!7+B!8')$!+/!*$%!*"8%!$,2%!.+'!/%-*!-+(%-.m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!FHK!7+B!+/*%(!3"3!.+'!/%%-!*$,*!.+'!$,3!(+*$"(=!*+!-++J!/+1B,13!*+m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!!FEK!7+B!8')$!+/!*$%!*"8%!,1%!.+'!,:-%!*+!1%-,P!B"*$+'*!3"//")'-*.m!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!!!!!!!!!!!!!!!!!!T!!!!!!!!!!!!!!!!!!!!!U!!!!!!!!!!!!!!!!!!!!!V!
.
M'(0-(.80,(.>%&.(0">.%2.2%''%&5$*.-,0,(+($,-.099'5(-.,%.<%7c.
.
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
-,8%$*'<.0*8((.
.HTK!I!/1%@'%(*-.!=%*!'64%*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!
! XH!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
-,8%$*'<.0*8((.!HVK!I!,8!4+8%B$,*!%8+*"+(,-K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HRK!I!B+11.!,:+'*!B$,*!+*$%14!*$"(J!+/!8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FGK!I/!4+8%+(%!'64%*4!8%C!I!,8!(+*!,:-%!*+!6'*!"*!%,4"-.!+'*!+/!8.!8"(3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FFK!I!B+11.!,:+'*!:%"(=!)1"*")"b%3!/+1!*$"(=4!I!$,2%!4,"3!+1!3+(%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FSK!#$%1%!,1%!8,(.!*$"(=4!*$,*!,((+.!8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FTK!I!),1%!,:+'*!B$,*!6%+6-%!/%%-!,:+'*!8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FUK!I/!4+8%+(%!"4!)1"*"),-!+/!4+8%*$"(=!I!3+C!I!/%%-!:,3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FVK!I(!'()%1*,"(!*"8%4C!I!'4',--.!%P6%)*!*$%!:%4*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FRK!I!B+11.!,:+'*!*$%!%//%)*!I!$,2%!+(!+*$%1!6%+6-%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FXK!I/!4+8%*$"(=!),(!=+!B1+(=!/+1!8%C!"*!B"--K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EGK!I!,8!,-8+4*!,-B,.4!),-8i(+*$"(=!%2%1!:+*$%14!8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!
! XF!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
-,8%$*'<.0*8((.!EHK!I!$,13-.!%2%1!%P6%)*!*$"(=4!*+!=+!8.!B,.K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EFK!I!),(!*+-%1,*%!/1'4*1,*"+(!:%**%1!*$,(!8+4*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HK!I!%(kl*!$,2%!,!=++3!4%(4%!+/!B$,*!"*!"4!Il
! XE!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
l8!,-B,.4!+6*"8"4*")!,:+'*!8.!/'*'1%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HRK!D.!,"84!"(!-"/%!$,2%!:%%(!8+1%!,!4+'1)%!+/!4,*"4/,)*"+(!*$,(!/1'4*1,*"+(!*+!8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HXK!I!-++J!/+1!4+8%*$"(=!=++3!"(!B$,*!"4!$,66%("(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FGK!I!4+8%*"8%4!/%%-!,4!"/!Il2%!3+(%!,--!*$%1%!"4!*+!3+!"(!-"/%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!
! XS!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
-,8%$*'<.0*8((.!FHK!I!1,1%-.!)+'(*!+(!=++3!*$"(=4!$,66%("(=!*+!8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FFK!I!,))%6*!*$,*!*$"4!$,4!$,66%(%3!,(3!*$,*!"*!),(l*!:%!)$,(=%3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FEK!I!/%%-!=++3!B$%(!I!*$"(J!+/!B$,*!Il`2%1,--C!I!%P6%)*!8+1%!=++3!*$"(=4!*+!$,66%(!*+!8%!*$,(!:,3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FRK!I!-"2%!+(!3,.!,*!,!*"8%!,(3!3+(l*!1%,--.!*$"(J!,:+'*!*$%!/'*'1%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FXK!I!-%,1(!*+!-"2%!B"*$!"*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EGK!I!=%*!'4%3!*+!*$%!"3%,!*$,*!"*!$,66%(%3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EFK!I*!*,J%4!,!-+*!*+!=%*!8%!8,3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!
! XT!
!99($)5?.:A.GMMK.:+97'-5;(.O(>0;5%8.K"0'(.
.
M'(0-(.80,(.,>(.2%''%&5$*.-,0,(+($,-.0-.,>(<.099'<.,%.<%7@.!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
g/+1!/++3C!)"=,1%**%4C!%*)KhK!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!VK!Il--!*1.!,(.*$"(=!+()%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!RK!I!*%(3!*+!="2%!'6!%,4"-.K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!XK!I!,8!(+*!+(%!+/!*$+4%!6%+6-%!B$+!:-'1*!+'*!*$"(=4!B"*$+'*!*$"(J"(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HGK!I!+/*%(!=%*!"(2+-2%3!"(!*$"(=4!I!-,*%1!B"4$!I!)+'-3!=%*!+'*!+/K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!
! XU!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
k+.!B,*%1!4J""(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HUK!`()%!I!=%*!=+"(=!+(!4+8%*$"(=!I!$,*%!*+!4*+6K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HVK!I!3+(l*!-"J%!*+!4*,1*!,!61+k%)*!'(*"-!I!J(+B!%P,)*-.!$+B!*+!61+)%%3K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HRK!N+8%*"8%4!B$%(!I!/%%-!:,3C!I!),(l*!4%%8!*+!4*+6!B$,*!I!,8!3+"(=!%2%(!*$+'=$!"*!"4!8,J"(=!8%!/%%-!B+14%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!HXK!I!@'"*%!%(k+.!*,J"(=!1"4J4K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FGK!I!)+()%(*1,*%!%,4"-.K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!
! XV!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
-,8%$*'<.0*8((.!FHK!I!*%(3!*+!2,-'%!,(3!/+--+B!,!1,*"+(,-C!c4%(4":-%f!,661+,)$!*+!*$"(=4K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FFK!M$%(!I!,8!'64%*!I!+/*%(!,)*!B"*$+'*!*$"(J"(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FEK!I!B+'-3!%(k+.!6,1,)$'*%!k'86"(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FSK!I!/"("4$!B$,*!I!4*,1*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FTK!I!'4',--.!8,J%!'6!8.!8"(3!*$1+'=$!),1%/'-!1%,4+("(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FUK!M$%(!I!/%%-!1%k%)*%3C!I!B"--!+/*%(!4,.!*$"(=4!*$,*!I!-,*%1!1%=1%*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FVK!I!B%-)+8%!(%B!,(3!%P)"*"(=!%P6%1"%()%4!,(3!4%(4,*"+(4C!%2%(!"/!*$%.!,1%!,!-"**-%!/1"=$*%("(=!,(3!'()+(2%(*"+(,-K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FRK!Il8!61%**.!=++3!,:+'*!6,)"(=!8.4%-/!4+!,4!*+!=%*!*$"(=4!3+(%!+(!*"8%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!FXK!I!,8!,!),'*"+'4!6%14+(K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EGK!I*!"4!$,13!/+1!8%!*+!1%4"4*!,)*"(=!+(!8.!/%%-"(=4K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!
! XR!
X.Y.-,8%$*'<.)5-0*8((C.Z.Y.-%+(&>0,.)5-0*8((C.[.Y.-%+(&>0,.0*8((C.].Y.
-,8%$*'<.0*8((.!EHK!I!B+'-3!-"J%!*+!-%,1(!*+!/-.!,(!,"16-,(%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EFK!I!,8!,!61+3')*"2%!6%14+(!B$+!,-B,.4!=%*4!*$%!k+:!3+(%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EEK!A%/+1%!I!=%*!"(*+!,!(%B!4"*',*"+(!I!-"J%!*+!/"(3!+'*!B$,*!*+!%P6%)*!/1+8!"*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!ESK!I!+/*%(!8,J%!8,**%14!B+14%!:%),'4%!I!,)*!B"*$+'*!*$"(J"(=!B$%(!I!,8!'64%*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!ETK!I!4+8%*"8%4!-"J%!3+"(=!*$"(=4!*$,*!,1%!,!:"*!/1"=$*%("(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EUK!`()%!I!4*,1*!,!61+k%)*C!I!,-8+4*!,-B,.4!/"("4$!"*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EVK!I!'4',--.!*$"(J!),1%/'--.!:%/+1%!3+"(=!,(.*$"(=K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!ERK!I(!*$%!$%,*!+/!,(!,1='8%(*C!I!B"--!+/*%(!4,.!*$"(=4!*$,*!I!-,*%1!1%=1%*K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!EXK!I!B+'-3!%(k+.!*$%!4%(4,*"+(!+/!4J""(=!2%1.!/,4*!3+B(!,!$"=$!8+'(*,"(!4-+6%K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!SGK!#$%1%!,1%!4+!8,(.!-"**-%!k+:4!*$,*!(%%3!*+!:%!3+(%!*$,*!I!4+8%*"8%4!k'4*!"=(+1%!*$%8!,--K!!H!!!!!!!!!!!!!!!!!!!!!F!!!!!!!!!!!!!!!!!!!!!E!!!!!!!!!!!!!!!!!!!!!S!!!!
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!99($)5?.f.
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